An indirect immunohistochemical technique was used to monitor the expression of cellular fibronectin (cFN) and tenascin (TN) in the rabbit cornea after photorefractive keratectomy (PRK) in a 1 year follow up study. Rabbits received a 5 0 D myopic PRK, and were killed 3 days, 1, 3, 6, or 12 months after the operation. In most corneas, secondary epithelial defects appeared after the primary healing (mean 6-3 (SD 1.2) days). Corneal haze appeared a few weeks after PRK and was observed throughout the follow up. Three days after wounding an immunoreaction for cFN was observed as a bright narrow subepithelial line, but no immunoreaction for TN could be seen in the anterior third of the corneal stroma. However, at 1-6 months a similar location of immunoreactions for both cFN and TN was observed. Both were found in the anterior stroma at depths of 30-50 ,um. At 12 months, only a trace of cFN immunoreaction but no TN immunoreaction could be discerned. Our results suggest that subepithelial scar tissue contains both cFN and TN up to 12 months. (Br_J Ophthalmol 1995; 79: 65-69) 
Fibronectin (FN) is an adhesive glycoprotein which is also important in cell migration, differentiation, and growth.' It is a dimer composed of two 250 kD subunits. Soluble FN is found in plasma (plasma fibronectin, pFN), and an insoluble form is produced in tissues (cellular fibronectin, cFN).1 FN has specific binding sites for fibrin, heparin, collagens, and various cell surface integrin o/3 heterodimer complexes (for example, Arg-Gly-Asp (RGD) sequences).1 2 More than 90% of the structure of the FN molecule consists of types I, II, and III amino acid sequence repeats. Type III contains the RGD sequences interacting with transmembrane integrins.
Tenascin (TN) is an extracellular glycoprotein consisting of six identical subunits.3 It was originally found in developing tissues.4 TN is also expressed in tumours,5 healing wounds,6-9 and some inflammatory processes.1012 Interestingly, the TN molecule contains epidermal growth factor-like repeats'3 and fibronectin type III repeats.'3 14 However, the biological activities of TN are still largely unclear, but a modulating role in cell adhesion and migration has been suggested. 3 After the development work of Whitehouse, USA) was given after the PRK to prevent postoperative pain. Gentamicin 0O5% (Garamycin, Schering-Plough, Kenilworth, USA) ophthalmic antibiotic ointment was applied immediately after the operation and twice daily during the next 3 days whereafter it was replaced by tobramycin eye drops (Tobrex, Alcon, Fort Worth, USA) applied twice daily until the epithelium had healed. Slit-lamp examination was performed daily beginning on the second postoperative day until the epithelial wound had closed. After primary healing the rabbits were examined weekly. The animals were killed 3 days (n=3), 1 month (n=3), 3 months (n=3), 6 months (n=3), or 12 months (n = 2) after the PRK with an intravenous overdose of the ketamine-xylazine mixture. One cornea of an unoperated rabbit and areas from treated rabbits not exposed to excimer laser photoablation served as controls.
IMMUNOHISTOCHEMICAL PROCEDURE
For indirect immunohistochemistry the corneas were excised, but into two to four pieces and immersed in 96% ethanol for 2 hours at +4°C and then rinsed overnight in phosphate buffered saline (PBS), containing 25% sucrose. Sections of 7 ,um were cut on a cryostat, washed in PBS and preincubated in 4% bovine serum albumin dissolved in PBS to prevent non-specific labelling. The specimens were incubated overnight at +4°C with the primary antibodies at appropriate dilutions. The following monoclonal antibodies (Mabs) were used: 52 DH1 to detect cFN-immunoreactivity'9 and 100 EB2 to detect TN immunoreactivity.5 FITC conjugated goat anti-mouse IgG (Cappel, Organon Teknika, PA, USA) served as a secondary antibody. The samples were mounted in sodium veronalglycerol buffer (1:1, pH 8 4) and viewed with a Leitz Diaplan 20 fluorescence microscope. A constant exposure time was used when the samples were photographed. In the control sections the primary or secondary antibodies were omitted, and no immunostaining was detected.
Results

CLINICAL OBSERVATIONS
Primary closure of the wounds occurred at a mean of 6-3 (SD 1 2) days. Six of the eyes did not heal before killing of the rabbits 3 days after the operation. The corneal haze was discernible throughout the study in all the eyes beginning from the second postoperative week and was maximal approximately 2-3 months after the operation. Secondary epithelial defects occurred in the PRK area in 17 out of 22 eyes, usually several times (two to six). Most secondary defects appeared at the beginning of the follow up and were very small. Towards 6 months they were very rare. The recurrences were distributed evenly among the two groups with the different ablation depths. Neither immunohistochemical result nor appearance of secondary defects showed observable difference between different ablation depths. (Figs IA, B) .
A thin bright line of immunoreaction was observed underneath the migrating epithelium 3 days after PRK (Fig ID) . Neither the unepithelialised stroma in the middle of the wound nor the stroma beneath the newly healed epithelium showed any change in cFN immunoreactivity. Intense anterior stromal labelling (depth approximately ,Lm from the basement membrane) was observed under the wound area for 1-6 months (Figs 1, 2) . The size of the rather sharply demarcated immunofluorescent area seemed to decrease with time. At 12 months the anterior stromal immunoreaction was noticeably diminished, with only a weak shallow zone of superficial stromal immunofluorescence (depth <5 ,um) at a restricted area (Fig 2C) . The presence of recurrent erosions did not seem to affect the anterior stromal immunofluorescence.
TENASCIN
In the control sections immunostaining for TN could be observed throughout the epithelium (Fig 1 C) . A faint immunoreactivity was seen in the stroma, but no labelling was detectable in the Descemet's membrane. Three days after PRK, the anterior stroma (75-100 pum) was completely negative, but immunofluorescence was slightly increased in the middle part (Fig 1E) . At 1-6 months intense anterior stromal immunoreactivity similar to the cFN reaction was observed (Figs 1, 2) . At 12 months the immunoreaction was similar to the control areas disregarding of the ablation depth. The occurrence of the secondary erosions did not seem to affect the result (Fig 2D) .
Discussion
This study was designed to investigate the location of the immunofluorescence for both cFN and TN expressed as a response to PRK over a period of 12 months, which is known to be a time of disappearance of most of the corneal haze.
The biological activity of cFN under the migrating epithelium might offer a suitable adherent surface in the absence of hemidesmosomes, basement membrane, or anchoring fibrils during the first days after wounding.9 18 20-24 At the same time, TN was completely absent from the anterior stroma, a finding that agrees with the degeneration of keratocytes subjacent to the wounded area as described earlier. 8 Interesting speculation is possible on the involvement of TN in the healing process of the comeal stroma. The structure of the TN molecule contains epidermal growth factorlike sequences.'3 Other growth factors may also be involved in the modulation of corneal wound healing. Transforming growth factor 20 blinks per minute44) . There is also some evidence for the importance of tear fluid secretion rate in corneal wound healing. [45] [46] [47] We have observed that cFN remains in the anterior stroma of the rabbit cornea for up to 12 months and TN for up to 6-12 months. The long lasting expression of these two extracellular matrix proteins probably contributes to the wound healing process and may also reflect changes contributing to the postoperative haze formation together with subepithelial hypercellularity,23 24 
